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CASE REPORTS
Coil embolization of persistent false lumen after
stent graft repair of type B aortic dissection
Enrique María San Norberto, MD, Vicente Manuel Gutiérrez, MD, James Taylor, MD, and
Carlos Vaquero, MD, Valladolid, Spain
Patent false lumen after endovascular stent graft treatment of type B aortic dissection is a predictor for late death and
retreatment. Between June 2008 and March 2010, five men with patent false lumen, due to a type B dissection previously
treated with thoracic stent graft, underwent endovascular coiling treatment. Within a 30-day period, there were no deaths
or major complications. The follow-up duration ranged from 1 to 22 months (mean 10.6  8.5). Endovascular coiling
of patent false lumen after endovascular stent graft treatment for type B aortic dissection avoided the risk of rupture or
death due to secondary aneurysm formation. (J Vasc Surg 2011;54:201-4.)
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after medical or endovascular treatment of type B aortic
dissections, enlargement of the descending aorta is associ-
ated with an increased risk of reoperation and mortality.
The patent false lumen in the downstream aorta has an
impact in morbidity and mortality in the literature.1,2 Re-
entries at the proximal descending aorta are discussed as
one of the main reasons for false lumen perfusion and
consecutive enlargement and rupture. Tsai et al3 showed
that partial thrombosis in patients with acute type B aortic
dissection predicts poor survival. The natural course of false
lumen partial thrombosis in an acute type B aortic dissec-
tion has a worse prognosis than that of the completely
patent group. An increase in false lumen pressure will
increase wall tension, which may elevate the risk of distal
aortic aneurysmal change and eventually result in rupture.
We hypothesized that the postoperative status of tho-
racic false lumen after stent grafting in type B aortic dissec-
tions with aneurysmal progression has a vital influence on
long-term outcome. The approach of direct false lumen by
endovascular coil thrombosis may prove useful for endo-
vascular false lumen exclusion and promote aortic remod-
eling and would confer protection from rupture.
CASE REPORTS
Between June 2008 and March 2010, five patients (all men)
with aneurysmal dilatation or persistent false lumen of the descend-
ing aorta, due to a type B dissection previously treated with
thoracic stent graft, underwent endovascular coiling treatment
From the Division of Vascular Surgery, Valladolid University Hospital.
Competition of interest: none.
Reprint requests: Enrique María San Norberto García, Division of Vascular
Surgery, Valladolid University Hospital, C/ Ramón y Cajal n°3, 47005
Valladolid, Spain (e-mail: sannorberto@hotmail.com).
The editors and reviewers of this article have no relevant financial relationships
to disclose per the JVS policy that requires reviewers to decline review of any
manuscript for which they may have a competition of interest.
0741-5214/$36.00l
Copyright © 2011 by the Society for Vascular Surgery.
doi:10.1016/j.jvs.2010.11.110Table). They had a mean age of 70.6 years (range 63-78). If the
alse lumen was patent after 12 months or if there was thoracic
orta diameter enlargement, we indicated thoracic false lumen coil
mbolization (Fig 1). Our objective was to thrombose the false
umen in the location of the thoracic aortic aneurysm.
Coils were placed in the operating room under local anesthesia
nd moderate intravenous sedation, through percutaneous femoral
ccess and, in one case, through a combined left brachial access. Prior
o the deployment of the coils, 5000 U heparin were given intrave-
ously. After obtaining femoral access, a 5F pigtail catheter was
dvanced into the thoracic aorta, then the pigtail catheter was ex-
hanged for a 5Fmultipurpose catheter (Angiopass plusmultipurpose
F; Bard Angiomed, Wachhausstrasse, Germany), which was ad-
anced over 0.035-inch wire (Radiofocus guidewire M; Terumo,
urope, NV, Leuven, Belgium), and then advanced through a distal
bdominal reentry tear into the false lumen in the thoracic aorta using
uoroscopic monitoring. A road map was used to enable accurate
lacement of the devices. The false lumen was filled with coils as
mbolic material (Nester embolization coils [14 cm/12 mm]; Cook
edical Inc, Bloomington, Ind) (Fig 2), using the same catheter to
eliver the coils. The material was constrained with the placement of
balloon (Reliant; Medtronic Ave, Inc, Santa Rosa, Calif) positioned
t the narrowest point, the aortic hiatus, to limit the spread of the coils
y forming a nest and prevent further retrograde blood flow into the
ilated thoracic segment (Fig 2).Angiography through femoral access
as performed again to detect endoleaks or any other potential stent
raft or coil complications. We found no anatomic limitations in the
pplication of this procedure. All patients showed a narrow isthmus in
he false lumen at the aortic hiatus.
The coils were successfully implanted in all patients by the use of
retrograde femoral access. There was no retrograde extension of the
issection into the ascending aorta, neurologic complications, or
ther major complications. The hospital stay duration was 2  1.8
ays (range 1-5). Within the 30-day period, there were no deaths,
ielding a 30-day (operative) mortality rate of 0%. The follow-up
uration ranged from 1 to 22 months (mean 10.6  8.5). The
revious mean aortic diameter was 74.4 mm, whereas postprocedure
as 70.4 mm. There was remodeling of the aorta in two cases with
onger follow-up (patients one and three). Nomortality, redissection,
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July 2011202 San Norberto et alor aortic rupture occurred during the follow-up period. All patients
showed complete thrombosis of the thoracic false lumen at the
3-month computed tomographic angiography (CTA) (Fig 3). Aortic
rupture, endoleaks, migration of the stent graft or the coils, or injuries
of peripheral organs did not occur.
DISCUSSION
Patent false lumen postoperatively has been reported to
be one of the risk factors that affects long-term treatment
outcome.4Multiple reentry fenestrations are usually present in
the distal descending thoracic and abdominal aorta, allowing
continued perfusion of the false lumen. Although flow
through these communicationsmay prevent complete throm-
bosis of the aortic false lumen, these fenestrations are usually
smaller than the primary intimal tear, but could cause aortic
Table. Demographic characteristics of patients and evolut
Patient Age
Previous
dissection
type Thoracic endograft
Landing
zone
1 67 A Valianta
34  34  150 mm
34  30  150 mm
0
2 63 B Valiant
32  32  150 mm (2)
2
3 74 B Valiant
38  34  150 mm
34  34  150 mm
0
4 78 B Captiviab
38  38  150 mm
38  34  150 mm
34  34  150 mm
1
5 71 B Captivia
40  36  150 mm
36  32  150 mm
2
aValiant; Medtronic Inc, Minneapolis, Minn.
bCaptivia; Medtronic, Inc.
Fig 1. CT images demonstrating the incompletely thr
repair (TEVAR).true-lumen obstruction or lead to acute rupture of the false rumen. Following thrombosis of the thoracic false lumenwith
oil embolization, blood flow is redirected into the true lumen
nd the false lumen is mostly depressurized with most of the
esidual perfusion from distal reentry tears that are frequently
resent in the perivisceral aortic segment, without necessarily
liminating all re-entry tears throughout the aorta. Usually,
he therapeutic goal for patients with complicated type B
issections is not so much to eliminate all blood flow in the
alse lumen as to reperfuse the lower body and prevent tho-
acic aortic rupture.5,6 The remaining pressurized false lumen
asbeenacriticalprobleminchronicphase typeBdissection,and
everal investigators have suggested that the single most signifi-
ant cause of death related to aortic dissection is expansion of the
alse lumen leading to aneurysm and rupture.4,7 Akutsu et al4
eatment reason
Aortic
diameter
preprocedure
(mm)
Coils
(n)
Follow-up
(months)
Aortic
diameter
postprocedure
(mm)
rtic enlargement 78 6 22 62
rtic enlargement 81 4 15 81
ent false lumen
15 months)
69 8 11 65
rtic enlargement 74 6 4 74
ent false lumen
13 months)
70 5 1 70
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Volume 54, Number 1 San Norberto et al 203false lumen had a significantly better outcome in terms of dissec-
tion-related death and dissection-related events.
Although the traditional antihypertensive therapy remains
the first-line treatment for noncomplicated type B aortic dis-
section, endovascular stent graft placement is gaining more
and more attention, especially with the high technical success
rate and improved morbidity and mortality compared with
those seen with its surgical counterpart.8 The goal of this
therapy is to exclude the primary entry site, obliterate the false
lumen, prevent aortic rupture, and relieve lower bodymalperfu-
sion.9 Success in the treatment of type B dissections is predicated
on status of the false lumen. This is based on data showing that
long-term survival rates drop with false lumen patency.10,11
Stent grafting failed to abolish the false lumen in 7% to
12%9,12,13 of patients, suggesting that it might not be a
definitive treatment. Endoleaks after thoracic endovascular
aneurysm repair are well described and occur in 5% to 35% of
patients,14,15 but endoleaks after treatment of dissections are
strikingly different. Factors that portend endoleak formation
were related to involvement of the distal arch, including
Fig 2. Intraoperative arteriogram of the aortic arch and d
constrained with the placement of a balloon positioned a
D, Postembolization angiogram with false lumen thromcoverage of the left subclavian artery, severe aortic curvature, tnd poor lesser curve apposition.6 A persistent proximal type I
ndoleakmay result in late failure fromprogressive false lumen
xpansion. Type II endoleaks, however, do not connote fail-
re and usually can be followed up observationally unless they
esult in progressive false lumen aneurysmal dilatation. Several
ndovascular approaches have been described for the treat-
ent of aortic dissections with aneurysmal progression.16-18
In our series, the false lumen distal to the stent graft
emained open. However, the overall diameter of the aorta
id not increase during the observation period. This report
nvolves a single-center experience, and a potential bias exists
ecause of the small number of patients involved. In addition,
he follow-up period is short for the evaluation of aortic
emodeling and coils outcomes, and has an obvious limitation
hat further investigations need to evaluate the long-term
ffectiveness. All patients showed a narrow isthmus in the false
umen at the aortic hiatus. This could be a selection criterion
or this technique. However, the benefit of coiling of false
umen has not been proven by randomized trials or case-
ontrol comparisons. For the present, the only way to assess
ding aorta.A, False lumen patency.B,Thematerial was
narrowest point. C, Aortic false lumen filled with coils.
.escenhebenefitwould be a comparisonwith the historical data.We
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July 2011204 San Norberto et albelieve that our study is in accordancewithmodern principles:
false lumen thrombosis and aortic wall stabilization.
In conclusion, patients with Stanford type B dissections
treated by endovascular stent grafting with patent false lumen
after a 12-month follow-up or aortic diameter enlargement,
are associated with an increased risk of reoperation and mor-
tality. Coil embolization can thrombose the false lumen until
the end of the implanted stent graft. The risk of rupture or
death due to secondary dissection of the thoracic descending
aorta can be avoided with this procedure.
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